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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p. I.e., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed -f^MRl^tA^^ 



Dated - a JAii 1998 



An Executive Agency of the Department of Trade and Industry 



SCHEDULE 1 
GENERAL FORM'S 



Rule 4(1) 



Patents Form 1/77 

Patents A« 1977 
(Rule I6> 



Request for grant of a patent 

(See the nates on the back of this fdrm. You can also get 
am explanatory tea/let from the Patent Office to help 
you fiU in tbisfortn) 



Office 




2 2 i.Ai'J ?c-o? 



The Patent Office 

Cardiff Road ' 
Newport 
Gwem NP9 IRH 



1 . Your reference 



N/C6 / PX0053Gib 



2. Pate 
(The 



9701245.4 



22 )SN 1997 



3- Full name, address and postcode of tlic or of 

each applicant (undeHine aJI surnames) 



Patents ADP number afytiu know it) 

If the applicant is a corporate body, give the 
country/sute of its incorporation 



-Tokyo, -jf^f^i^T^ , U3L-B*?> 



0 ^^Pf^N 



4. Title of the invention 



5. Name of your agent (if you bat^e one) 

•Address for service" in the United Kingdom 
to which all corrcsF>ondcncc should be sent 
(including tbe postcode) 



Patents ADP number (if you know it) 



6. If you arc declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
cariicr applications and (if you know it) the or 
each application number 



Country 



Priority appUoiton number Date of Ming 

(if you know it) (day / month /year) 



7. If this application is divided or otherwise 
derived from an eartier UK application, 
give the number and the filing date of 
-the^eiarlier:applicatiQn =: 



Number of earf icr application 



Date of filing 
(day / monttt /year) 



8. Is a Statement of inventorship and of right 
CO grant of a patent required in support of 

this request? (Answer Yes' if: 

a) ' any applicant named in part is not an inventor, or 

b) there is an tmentor wbo is not named as an 
applicant, or 

c) any named appiicant is a corporate body. 
See note (d)) 



Patents Form 1/77 
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Patents Form 1/77 

9. Enter the number of sheets for any of the 
following items you arc filing with this form. 
Do not count copies of the same aocumcnt 



Continuation sheets of this form 




Description 




Claim r^; 




Abstract 




Drawingcjr; 





-6^ 



0 



10. If you are also filing any of the following, 
sutc how many against each item. 

Priority docimients 
Translations of priority documents 
Statement of inventorship and right 

to gnmt of a paj^nt (Patenu Form 7/77) 

Request for preliminary examination 

and search (PatenU form 9/77) 

Request for substantive examination 

(Patenu Form JO/77) 

Any other documents 

0iease specify) 



II. 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



VWe request tlic grant of a patent on the basis of this appUcation. 

Signature k tM)!' VVAT S Date 3131 "OT^VV^y |^^:^ 



Warning " ' 

AJter an appUcation for a patent bos been filed, the Comptroller of the Patent Office wiU consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Aa 1977. You 
wtU be informed if it is necessary to prohibit or restrict your invention in tbis way. Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in Ote 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked 

Notes 

a) If you need help to fill in this form or you have any questions, please contaa the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for aU the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet' in the relevant part(s). Any continuation sheet should be 
attached to tbis form. 

d) If you have answered 'Yes' Patents Form 7/77 wiU need to be filed 

ej unce you have fillka in toe form you must rememheFto sign-andi^^: 
f) For details of the fee and ways to pay please contact the Patent Office. 
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, >™,e ..ge Of medical <Usonfe„. i^j^ ^ 
such as Itaimatoid arthritis and nmmrf ^ "neojaoraers 

ugaad, or the disappearance of a survival mv»T,«w ^ . ^^^<is 
(for s^. *^ ^ survival-proinotmg factor, such as nerve growth factor 

(tor some types of iieurons). The seennH i. ^ 

r^rnr ' -ru- '^^"^ ^ Sen^ transcription and translation into 

- ^ orapop^aia. 

(m n,aoy W« of ccDa) c,^ ^ 

™!r:r""'"*™^'^ Caapaa.i..*i,„„^i„^.^. 
pro£ianm,ed c.n de«h chain of p„«eaa«, by bloddng Una an,d a,cp. 

SimmaxyjiOheJniramon 

^=^-<^''°P«la„„ve,„,a.^<,foraac=ningpotcntiaiapop,oaia.a«ec^ 

embryo Of a species Of osteichthesfn«.&«M ^ . ^ 



»^ryo of a apccaa of oa.eiO,*ea (p„fe^,y , ^ 
clca, ^ a. pauon, „ ex,™ ^ 



- I - 



JAN-22-97 WED 11:40 



Preferably cells in the h 

beor^arh • ^ *® O^CCU death in thftte 

''f^"^^>^«»i«^«y exposing the live en^^yostoa^lt^ 
such as stauiosporinc. Our experiment. ^ ^ "^^^'^^ 

s>ur experiments demonstrated that ««w^ 
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P. 05/16 



Thus, gcncraUy, the invention features a method for obtaining any of a wide 
variety of infonnaiion on cellular prace5«es by (a) providing a test and a control zefaiafish 
embryo, (b) subjecting the test embryo to test conditions, and (c) visually observing 
differences in cells of the test and control embryos; those differences result ftom the 
S ^Hcation of the test conditions. Any of a variety of test conditions can be employed, 
including mutagenesis, which can be carried out by any standard methods, e.g., xaUiation, 
or chemical agents. 

Embryos can be treated with agents Which inhibit apoptosis. e.g., caspase 
inhibitors, and the "saved" neurons can then be examined to determine whether they 
10 • develop or function normally. Neural connectivity can also be observed using the system 
of the invention, as can cell, tissue, and development 

The invention can also be used to test compounds for the ability to a£fect 
expression of a gene whose expression ordinarily aifects ceU death. The method involves 
the steps of: (a) providing an osteichthes (preferably zcbiafish) test embryo which is 
1 5 translucent or transparent, and in which the ceU death-a£fecting gene is expressed; the 

gene cither is one which is not normaUy expressed in the species of which the embryo is a 
member, or is norajaliy expressed at lower levels, and is over-expressed in the embryo. 
The test compound is contacted with the test embryo, and changes in the pattern or extent 
of cell death in the embryo brought about by ihe compound indicate its aflect on cell 
death. Compounds which mhibit cell death-blocking compounds are useful, e-g., as anti- 
tumor adjuvant therapeutics. 

Any of the known genes which express proteins which inhibit or accelerate 
ceU death can be used; one example is the bcl-2 gene, the overexpression of which can be 
expected to block apoptosis. The embryo can be caused to express or over-express the 
2 5 cell deaih-affccting gene either via a ttansgcnesis (the gene is inserted into cmbiyo by 

standard microinjection techniques), or ceUs which have been transfectcd ex-vtvo with the 
gf np c-m hf Tm n'iplantcd jntosd^cKanbryo : 



20 
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-n^c invention offer, ease of use compared to other vertebrate embrvo„- 
systems (sach as rodent or avians vjhiU fU . erteorate embryonic 

Thus, compounds identified accordrng to the invcntior, wh- k ^ 
agents are likely to be effi^- • ^ ^ '^^^^ve anti-^optotic 

g «^ly obeeflrcetxvcn,™ammaliansystemsa5weIL A further advantage of 

rt:stfaexefon:possibletodetenni„eifcellsthatar«pr.vcn^ ^ 
nonnally, an Hnportant consideration in screening aati^U 

detailed dcscnption ihereof, and fiom tbe claims. 

Detailed Dexrrip tr/^n 

Embryos 

TI^ cmtoyos mcd ■•„ m= m.»,«b of a. inv«i™ p^,y ^ ^ ^ 

zcbn^ wtah ha. lase. clear, casUy-visuaBzcd emhyo^ «, 

large numbeni. ^ 

CelLDea th Tnhihttinn Agff jty 

9 1.,^,, ptocd in a «^ conoid H.0 (60 n« 

Occanmiar dtoiU«i water) and «^„5 (O.OOI-IO0O ^ of tea 
««npo»,d. 71. =„i,n™. a„ ^ 
^ abou. 22ho„„ of d«c,op„^„. ^ ^amtae^ w^,^^^^^'^ 

follows forliistologic examination. 

4/. paof„™aldd.yd. n»de „p in ,bs. -ttcy can bo viced wi* No„«^ optics 

or pro«^ed for TUNEL. upacs 




Acridfnft Omngg^tainiag 

^'"^P'-^'^^^^^g-Po^tivewotic cells are dearly visible un^ 
S fluonssccntillunriiiaiion. ThevaT«ti, u 'y visioie under 

-rr Tx™. "^nanon. lUey arc then pbotogrzpbed and counted. 
IIlNEJLStainBig 

The acronym TU>ffiL stands for tcmiinaldeoxvaucleotid.,™ 
dUTP nick iah^ii;x,„ ^ acoxynucleotide transferase (TdT) 
au Lf mac JabcUing, a nnjihcd which detects Uma ft, ^ - 

of dying ceUs rnthic«,-.u. ^ '^hich is characteristic 

Of dying ceUs. In this method terminal deoxynucleotide transferase DNA nol 
10 targettfaemultitiirieofnew3'OH«,H. i^NA polymerases 

».d .^.cio^i^ ^ """"^ - -iy 

FUBiogicauy Identifiable nuclei and apontoticbodi>! t^t , 

PBT. For detecdon Of labelled DNA- «T,h«,«c • arennscdm 

wiiwi ±^XN>\, embryos are mcnbatcd in th^^ >• 

The detailed TUNEL protocol is as follows: 
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^^^orionateembiyos and fiy in 
atn>on,tcmpen.tu.e. Wa.h 3 x 5 ^ p^^ 1 "^'"^'^^'^^S for i ftr. 

^"'^^^^^^^o'ed in methanol at 4- 

Pegnea bilTVan pn 

I- Rchyrfnrte by careful washes in 759<; „,^k 
Tween 70); 50O/. methanol; 50% PBT- 75% „,er T ""^^ ^ ^^S. 0^^^ 

5. Wash5x5inin.rnPBT. 
<>• Postfix embrvos fnr i n • 

'J'^'^^'^-^PBTatn^m temper 
1- Incubate embryos for I hr 
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distilled water) for 3 horns at 37"C. 

2. Wash 3x5 mins. In PBT, 
Delectzon 

1- Block with 2 mg^mlBSA. 5% sheep .^m in PBT for a minimum of 
60 mins. (Or use 4% BSA. 5% non-fet diy milk. 10% horse serum). 

2. Incul^te embryos for 2 houni at room tcmp«iature (or overnight at 4'C ) In 
a 1/2000 dilution of prcab«,rbed «heep antiKligoxgemn-allcaline phosphata^ conjugated 
Fab fragments, 

3. Wash overnight with 2 mgAnl BSA in PBT with at least 4 changes of 
blocking buffer. 

4. Equilibrate 3 x 3 irmi. in fieshly prepared NTMT buffer (0.1 M Tris-HCl 
15 pH9.5;50niMMgClj;0.1MNaCU;0.1%Tween20). 

5. Perform color ruction with X-phosphatc/NBT in NTMT on shaker in dark 
(4.5 of 75 mg/ml NBT in dimcthylformamide and 3 J ul of 50 mg/mi X-phosphate in 
dimethylfoxmaldehydc in 1 mi NTMT buffer) for 15 minutes. 

6. Stop reaction with washes in PBT. 
20 Clfianag and Monnling 

1. Fix embryos in 4% paiaformaldchyde/T?BS for 30 min. at room 
ten^eroturc. 

2. Wash in PBT. 

3. Clear and mount in glycerol ^ 30% - 50% - 70%. 

4. Document with Nomaiski optics. 

Other staining methods which detect DNA fiagmentalion characteristic of 
dymg cells can be used in place of TUNF.T, ■sraining.^g,,^pidiumao^e^^^^^ 



25 



33342 dye incubation followed by examination under fluorescence optics to detect 
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15 



20 



condensed chromatin. Extraction of DNA « fr^n^^ u 

Dxffi^ PCD ™ „b«„.od i. ^ 
system, mclading ilic dorsoventral ^inal coal. 

and growing townrdlketeleiicephitoii. l'">*'uc 
TlK. pn«eta IdM« inhftitor aa™^. i» ^ ^ , 

Nomarski optics or processed for TUNEL. 
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An assay according to the invention was earned out with stamosporine- 
prctrcatcd zcbr^ embryos, using, as a te^ compound, a tripeptide inhibitor of ICE- 
likc proteases, carboxybenzoyi Val-AIa-Asp fluroiomethylketone (zVADfink). A 
control, carboxybenzoyi Phe-AIa-fluoromeihylketone (zFAfink). did not prevent 
apoptosis in either staurospoime-pretreated embryos, or anlreated embryos. The results 
demonstrated that ICE-like proteases are likely to be involved in mediating ^optosis, 
within the nervous system and periiaps in other organ systems as weU. 
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CLAIMS 

cclldcti^saidembxycbdngprepo^by^p^^^^, ^» ^^^^^ ^ aHcct 

a) providing a vertebrate embryo, and 
^ b) contacting said cmbrvo with an u - • 

said aain«l. ^'"^^ ""^^^ ^P^Ptods in ceUs of 

3. The embxyo of claim 1, wherein said agent i. siamosporine. 
3. •^^^"bryoofcIaiml.wherBinsaidvextebn.teisazebx^ 

10 method ^ ^"T'''^''*^'°""''°^*''='*^^«>^«^«lideaa^ 
10 method compnsmg the steps of: ««a»saia 

a) providing an animal which nfan—i. 

an ^- 1. • embiyomc stage, has been contacted with 

an ageitt which mct«a.<«.apoptosis in cells of said animal, 

b) contacting said animal witi, said con,Knmd, and 

c) determining whethersaid compound affects cell death in said animal. 

'^^ ^' The method of claim 4 wh«»«.,-« • 

embryonic stage. ^ " «-"cd out w,lh said animal at an 

e. ^niedtodofcIaim4.whcr«nsaidanimalisavertebmte. 

7. The method of claim 6. wherein said vertebrate is a fish. 

8. The method of claim 7. wherein said fish is a ^ebrafish. 



"i*. ITie method of claim 4 »rh«w;„" ."-j ' ; 

x«m wnerem said agent is siauiosporine. 
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10. Amctfaodoftesiingacompouiidforthcahilitytoaffe.t ..^ u 
method comprising the steps of: " ''^''^ 

b) contact,ngsaidcompound^thsaidembiyoand 

c) visudIyob.en.ing the panen, or extent ofcelldeathin^udemb^^^ 

11. '^-'^ofcl.im 10. Wherein said en^ryo is a ^ebrafi^ 

12. TT,e method of claim 10. wherein cells in said embryo undergoing 
pn,gra„nnedcendeathareiabeledintheavingen*ryofor^ 

13 Tt. method of claim 12, whemn labelling is canied out by tcnninal 
deoxynuclcotide transferase dUTP nick labeling. 

comprisin.!^* trT''"''^''^"^""'"^^"''-^"^--'-^ 
oompnsmg the steps of: 

a) providing a test and a control zefarafish cmbiyo. 



1 5 b) subjecting said test emhxyo to test conditions^ and 



20 



c)vi™aUyobscnangdifirercncesinceJlsofthetestandcon^^ 
diffez^^ccs rcsulnng iiom appUcation of said test conditions. 

15. The method of claim 14. wherein said test conditions include 
mutagenesis-inducing conditions. 

are nr. J ' ""^"^ ^ -^-^^ -^tyos 

are pr^treated with an agent which nff»rts4»rognnnmcd..clt 
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17. The method of cJaim 16 whe-r,^ . 

iu, wnerem said aeent ic a • • 

js a protein kinase inhibitor. 

saved fiom«ad«tth,«d^„,^^.^^_^_^ '"-•«*^wln*« 



■ celluJar process which : 



15 



22- The method of clam 14. wherein the l 
investigated is sel^^i^ I'iwi-ais wiucn is 

sa»a IS selected from the group consisting of: 

a) neuronal cell function, 

b) neuronal connectivity, 

c) cell development, 

d) tissue development, and 

e) organ development 

23. A method oftestnig a compound for the ability to affects • . 
Sene whose expx«sian aflbcu. cell death, said method . 
20 ^^^^^™iodcompnsmg the steps of 

(a) providmg an osteichthes tert embryo which is tnm!, * 
Wherein said gene is expressed in said emh T * transparent. 

m said embryo, whnrnn Tiiryaaie^....^^^ 
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level Ulan in said test embiyo, 

(b) contacting said compound with »ud cmhyo, and 

(c) v, s„aiJy obsemng the p«.c„, „ «t™ of cell death in said e^b^^. 

f^'^"'=*°"'°''^^.«''=^"i<iSa««»«^dcgeneenc«din 
a protein which inhibits cell deaflL 

26. T^«^-<^odofclaim25wheronsaidgenecncodesbcl-2,andisover- 
1 0 expressed in said embryo. 



— 
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AbsrracT nf ft^^ Pi.srln'aiTff 
A test animal for screening compounds for the ability to affea ceU death, 
prepfflijd by the process of: a) providing an animal embryo, and b) contacting the embryo 
with a protein Idnaee inhibitor to increase apopiosis in cells of said animaL 
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